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successively appear on the surface of the steel, slowly heated,
are a yellowish white or light straw color, a dark straw, gold
color, brown, purple, violet, and deep blue. Finally, the
steel becomes red hot, and a black oxide is formed. It will
be more readily imagined that the various colors are the
result of oxidation, when it is seen that the action of the
oxygen of the atmosphere upon the steel in a red-hot state
converts the surface of the steel into a black oxide ; and
this black oxide, like the various colors, increases in thick-
ness with increase of temperature, and if it is hammered, or
scraped off it is again quickly formed.

There are various ways of applying the heat for temper-
ing or reducing the hardness in steel articles. The methods
to be adopted will, of course, depend upon the shape and
size of the articles; also upon the quantity requiring to be
operated upon; for in some instances a large quantity can
be tempered as expeditiously as a single article. The heat
for tempering should not be too suddenly applied, as a cer-
tain amount of time is essential for the particles to rearrange
themselves, and the slower the heat is applied the tougher
and stronger the steel becomes. When it is required to
temper an article or articles to any of the colors previously
spoken of, they must be brightened after they are hardened.
But before proceeding farther it will perhaps be well to state
that previous to brightening the articles the hardener ought
always to make himself sure that the articles are quite hard.
If the articles are not properly hardened, or, in other words,
if the articles are not possessed of a certain degree of hard-
ness, it will be time and labor lost afterward to temper them;
besides, the articles will be practically useless for the pur-
' pose they are intended for until they have been hardened